Summary &mdash; The first part of the paper presents experimental results illustrating the very high level of phenotypic variability of the anatomical and physical characteristics of the wood (Quercus petraea and Quercus robur) (density, shrinkage, color, etc) and technological properties, namely suitability for slicing. Then some studies are reviewed, which show that a large part of the phenotypic variability in the wood of oak is likely to be under genetic control (individual level). In the second part of the paper, 3 kinds of studies which are still needed for optimum selection of wood quality are proposed: 1) defining realistic selection criteria for wood quality; 2) confirming genetic control of wood quality criteria; and 3) defining conditions for performing optimum selection for wood quality. This last point is treated in the context of possible developments in oak silviculture and regeneration. 
In oak, high levels of phenotypic variability have also been detected for spiral grain (Birot et al, 1980 ) and sensitivity to frost cracks (Miller, 1987) .
If 
